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The U.S. Geological Survey Federal-State
Cooperative Water-Resources Program,
Fiscal Year 1987
By Bruce K. Gilbert and William B. Mann IV

ABSTRACT

The U.S. Geological Survey’s Federal-State Cooperative Water Resources Program
(50-50 matching of funds) started in Kansas in 1895. During fiscal year (FY) 1987,
hydrologic data collection, investigations, and research are being conducted in
every State, Puerto Rico, and several territories in cooperation with 940 State,
regional, and local agencies. Federal funding of $55.3 million was matched by
cooperating agencies; cooperators also provided $4.6 million unmatched, for a
program total of about $115 million.

The Cooperative Program accounted for almost 45 percent of the FY 1987
obligations of the Geological Survey’s Water Resources Division. The principal areas
of emphasis during the year included ground-water contamination, stream quality,
water supply and demand, and hydrologic hazards. Thisreport presents
information on program functions and priorities. It also describes data-collection
activities, as well as work related to water-resources contamination. Several
examples of current (1987) investigations are provided.



INTRODUCTION

The U.S. Geological Survey was established in 1879. Congress in 1888 authorized

the Geological Survey to identify irrigable lands
and canals. The initial cooperative water-resour
the State of Kansas in 1895. The Congress first a
Federal-State Cooperative Program in the 1906

During FY 1987 hydrologic data collection, inter
research were conducted by Geological Survey p
Puerto Rico, and several territories (fig. 1) in coo
regional agencies. The Division’s programs are s
appropriations from Congress (Federal Program
State Cooperative Program (50:50 matching of f
which is appropriated by Congress), and reimbu
Federal agencies (Other Federal Agency Progra

The Federal-State Cooperative Program is uniqu
provide at least one-half the funds, but the Geol
work. The major sources of and actual obligatio
investigationsduring FY 1987 are shown in figu

Federal funding of $55.3 million was matched b

cooperators also furnished $4.6 million unmatch
Additional information regarding the Cooperati
almost 45 percent of the funding, can be found i
and Gilbert and Mann (1987).

In fulfilling its water-resources mission, the Geol
principal functions:

o Data collection needed for the continuing dete
quantity, quality, and use of the Nation’s water re

o Analytical and interpretive appraisals to describ
physical, chemical, and biological characteristics o

o Research in hydraulics, hydrology, and related s
o Dissemination of water data and the results of i

The current and historical information derived fr
stations are basic and pertinent to the activities ¢
regional agencies, and to publicand private ent
resources planning, development, management
Survey also conducted during FY 1987 about 900
investigations, of which about 500 are included
Program. The interpretive investigations are of &
square mile or less to small basins or counties to ¢
These investigations provide information to defi
extent, quality and availability of the water reso

nd sites appropriate for reservoirs
es investigation was started with
propriated monies for the
iscal year (FY) budget.

retive investigations, and

rsonnel in offices in every State,
eration with 940 local, State, and
pported by direct annual
, the cost sharing of the Federal-
nds, the Geological Survey part of
sable agreements with other

in that local and State agencies

gical Survey does most of the

s for water-resources

e 2. For the Cooperative Program,
cooperating a?encies;
d for a total of $115.2 million.

ve Program, which provides

n Gilbert and Buchanan (1981),

pgical Survey performs four

rmination and evaluation of the
sources.

e the occurrence, availability, and
f surface and ground water.

cientificand engineering fields.
nvestigations and research.

om hydrologic data-collection

»f local, Federal, State, and

ties concerned with water-

, and conservation. The Geological
interpretive and research

as part of the Cooperative

areas that range in size from a

3 State to multistate regions.

ne, characterize, and evaluate the
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FUNCTION OF THE U.S. GEOLOGICAL SURVEY FEDERAL-STATE
COOPERATIVE WATER-RESOURCES PROGRAM

Clearly, the Cooperative Program cannot, and does not, exist apart from other
activities conducted within the overall water-resources investigations program of
the Geological Survey. The sum total of efforts performed in the Federal, the
Federal-State Cooperative, and the Other Federal Agency Programs represents a
balanced, coordinated, and interactive program of fact-finding, investigations,
and research regarding the Nation’s water resources. Key hydrologic concerns and
issues requiring priority consideration in the selection of new activities, or the
retention of ongoing activities, are determined through discussions with State and
local cooperators, with Federal agency officials, by guidance from Congress and
the Department of the Interior, and through awareness of the concerns of the
general public.

The enormity and complexity of appraising the Nation’s water resources preciude
accomplishing the task by Federal efforts alone. Cooperative planning of data
collection and investigations by local, State, and Federal officials permits a more
balanced approach to water-related problems. Information developed in the
Cooperative Program has relevance to potential and emerging long-term
problems, such as water supply, waste disposal, energy development, and
environmental protection. Because common analytical methods and techniques
are used, the information also is relevant to problems having interstate, regional,
or international significance. The information furnishes the basis required to
conduct interstate and international compacts, Federal law and court decrees,
congressionally mandated studies, regional and national water-resources
assessments, and planning activities.

Development, utilization, and conservation of the Nation's water resources require
an adequate data base. The continuing Cooperative Program provides more than
half of the Nation’s data and information base regarding water quantity and
responds in a timely manner to the varying and increasing requirements of
agencies at all levels of government that have responsibilities for water resources.
The Geological Survey and its cooperating agencies work together in a continuing
process that leads to adjustments in each year’s program. This process is guided by
a determination of the key hydrologic problems and issues requiring priority
consideration in the selection of new, or the retention of ongoing investigationsin
the overall program. A growing number of requests for scientific and technical
assistance is expected from State agencies responsible for ground-water protection
and controlling sources of contamination.

The State offerings reflect the continuing growth in emphasis on water-quality
issues, as well as on other concerns regarding the availability and distribution of
the resource. The water-quality issues include aquifer contamination, acid rain,
river-quality assessment, storm runoff, and the effects of agricultural chemicals
and practices. Overall, there isan increasing need for hydrologicinformation. The
operation of data-collection network stations is a continuing activity. Although
many data-collection stations are operated on a long-term basis as components of
national networks, some are discontinued each year when their purpose has been
served; new stations are added in response to changing needs and priorities. Areal
water-resources appraisals and research investigations provide information to
define, characterize, and evaluate the extent, quality, and availability of the water
resource and related processes.



Existing hydrologic data commonly are used in appraisals and studies. However, in
many cases it is necessary to collect additional data and information, which

complement the available information. All data a

available to users through reports of investigatiof
Storage and Retrieval System (WATSTORE), the N
(NAWDEX) Program, and various publications.

Hydrologic Data Colle

nd analytical studies are made
ns, the National Water Data
ational Water Data Exchange

ction

The collection of surface-water and ground-water|

through the Federal-State Cooperative Program is

Survey’s coordinated water-resources activities. T3
stations operated through funding from the Feder

Federal Agency Programs. The resulting informati

of the quantity, quality, and use of the Nation’s ws
available for use by Federal, State, and local agenc

conserving, and managing water and related land

need for clean water. The data are also the basis f(

interpretive, and predictive studies and appraisals
of continuous and scheduled long-term operation

and water-quality stations operated by the Geolog

in figure 3 by sources of support.

In the 1987 fiscal year, the Federal-State Cooperati
operation of 3,158 continuous streamflow-dischar|
in combination with other sources another 1,640 ¢
(Condes, 1987). The program funded fully orin pa
levels at 20,880 scheduled, long-term sites and 7,41
shown in table 2. The FY 1987 program also provic

data at a total of 2,001 surface-water stations and
stations.

Each year from 1983 through 1987, the Cooperativ

collection at between 28,300 and 30,800 public an
information was collected on ground-water levels

assess changes in ground-water storage that can re

man'’s activities. During the same period, selected

determined annually from samples collected at 5,0
data are necessary to determine suitability of wate
trends, and to evaluate the effects of stresses on a¢
FY 1987, the Cooperative Program accounted for n
Geological Survey's activities in ground-water datd

The Program has been adjusted at times in respons
hydrologic data, as reflected in the summary inforr
from fiscal year 1983 to 1987, the number of contir

stations declined by 27 sites; the total number of s
declined by 366; total ground-water level stations
ground-water quality stations increased by 1,018.
produced by the need to adapt program content t

evolving priorities, and are composites of increases

others. Condes (1987) reports that:

data on a systematic basis

a major part of the Geological
ible 1 summarizes the numbers of
al, Cooperative, and Other

on provides a continuing record
ater resources. The data are

ies in developing, utilizing,
resources to meet the Nation’s
pr continuing analytical,

of water resources. The number
surface-water, ground-water,
yical Survey in FY 1987 are shown

ve Program funded totally the

ge stations (table 1) and funded
ontinuous streamflow stations

rt the collection of ground-water
21 short-term or project sites, as
led for collection of water-quality
a total of 7,597 ground-water

e Program supported data

d privately owned wells where
Water-level data are used to
>sult from natural causes or from
water-quality constituents were
00 to 8,500 of these wells. These
r for various uses, to identify
juifer characteristics. Overall in
nore than 80 percent of the
collection.

e to changing requirements for
mation of table 2. For example,
wuous surface-water discharge
urface-water quality stations
declined by 1,221; and total
These changes have been

o the availability of funds and

, in some States and decreases in




Table 1.--Water-data collection activities of the
U.S. Geological Survey, fiscal year 1987

Types of Stations 1/ Number of Stations 2/
A. B. C. D.
Other

Federal-State Federal
Federal Cooperative Agency Combined

Program  Program Program Support Total
SURFACE WATER
Discharge
Continuous record 481 3,158 1,575 1,786 7,000
Partial record 99 2,880 273 372 3,624
Stage only--Streams
Continuous record 13 86 245 104 448
Partial record 1 166 28 34 229
Stage only--Lakes and Reservoirs
Continuous record 12 274 277 216 779
Partial record 11 177 75 87 350
Quality
Scheduled, long-term 389 1,109 330 357 2,185
Short-term or project 26 512 116 62 716
GROUND WATER
Water Levels
Scheduled, long-term 656 17,089 1,098 3,791 22,634
Short-term or project 1,157 4,202 1,061 3,534 9,954
ualit
Scheduled, long-term 49 3,053 158 640 3,900
5,220

Short-term or project 560 3,475 730 455

1. Types of Stations

CONTINUOUS RECORD; The station is instrumented to monitor hydrologic
conditions continually and, in some instances, to transmit data soon

after collection.

PARTIAL RECORD: Hydrologicinformation is collected only during selected
periods, for example, during floods.

SCHEDULED, LONG-TERM: Hydrologicinformation is collected on a fixed
schedule for along period to detect trends. With respect to surface-water
quality and ground-water levels, continuous-recording stations are
included in this category.

SHORT-TERM OR PROJECT: Hydrologicinformation is collected to meet the
needs of a specific study. Data supplement those available from scheduled,
long-term; continuous-record; and partial-record stations.

2. Number of Stations

COLUMN A - Stations totally supported by funds appropriated to the
Geological Survey for the Federal Program.

COLUMN B - Stations partially supported by funds appropriated to the
Geological Survey for the Federal-State Cooperative Program.

COLUMN C - Stations totally supported by reimbursements as part of the
Other Federal Agency Program.

COLUMN D - Stations supported by a combination of two or more of the above.

7
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Table 2.--Hydrologic data-collection stations supported fully or in part by the
U.S. Geological Survey Federal-State Cooperative Program,
fiscal years 1983 through 1987

Fiscal Year
Types of Stations1/
1983 1984 1985 1986 1987
SURFACE WATER

Discharge

Continuous record 4,825 4,662 4,721 4,866 4,798

Partial record 3,446 3,413 3,646 3,278 3,161
Stage only--Streams

Continuous record 211 198 220 268 187

Partial record 412 386 448 435 200
Stage only--Lakes and Reservoirs

Continuous record 578 577 507 458 4389

Partial record 332 280 327 316 264
Quality

Scheduled, long-term 1,878 1,708 1,554 1,378 1,442

Short-term or project 489 645 777 796 559

GROUND WATER

Water Levels

Scheduled, long-term 22,267 21,250} 22,708} 21,673| 20,880

Short-term or project 7,255 7,344 8,047 8,220 7,421
Quality

Scheduled, long-term 2,837 2,876 4,089 4,637 3,693

Short-term or project 3,742 2,085 3,915 3,833 3,904

1. Types of Stations

CONTINUOUS RECORD; The station is instrumented to monitor hydrologic conditions
continually and, in some instances, to transmit data soon after collection.

PARTIAL RECORD: Hydrologicinformation is collected only during selected periods,
for example, during floods.

SCHEDULED, LONG-TERM: Hydrologicinformation is collected on a fixed schedule
for along period to detect trends. With respect to surface-water quality and
ground-water levels, continuous-recording stations are included in this category.
SHORT-TERM OR PROJECT: Hydrologicinformation is collected to meet the

needs of a specific study. Data supplement those available from scheduled,
long-term; continuous-record; and partial-record stations.



o In Virginia, “215 partial record (surface-water) stations were discontinued
between FY 1985 and FY 1987 when a multiyear program to develop State-wide low

flow regression equations reached the end of the
Louisiana, 102 partial record (surface-water) statio
analysis showed that, with the data presently avai

data-collection stage. In
ns were discontinued after an
able, regression equations could

define flood flows well enough to meet existing needs.”

o In Wyoming, “the number of (surface-water qua
reduced when the emphasis changed from analyse
to more expensive analyses for pesticides and herh
accommodate to a static level of available funds, t
had to be decreased. In Florida and Alabama, surf
reduced as a result of decreased funding from oth

o In lowa, “a major ground-water investigation un
agencies, called for an increased number of groun
Jersey, studies of ground-water quality, in coopera
Jersey, required additional stations. Inldaho, the
stations was reduced when a study in an area alon
completed.”

In recent years, satellite-telemetry technolog
the Geological Survey to meet needs for near real-

forecasting and water-management purposes, ang

lity) sampling stations was

>s for major dissolved constituents
icides. Thus, in order to

he number of sampling stations
ace-water quality work was

er Federal and local agencies.”

derway with two lowa State
d-water quality stations. In New
ition with the State of New
number of ground-water quality
g the upper Snake River was

y has been used increasingly by
time hydrologic data for flood-
1 for monitoring the operation of

critical data-collection stations. As of FY 1987, larg

from other Federal, State, and local agencies, satel

ely through reimbursements
lite data-relay platforms have

been installed in some 2,300 Geological Survey stations and are providing
information variously on stream discharge, streamior reservoir stage, selected
water-quality characteristics, or precipitation quantity (Condes, 1987). Condes
(1987) also reports that about 1,700 of the platforms are operated by the Geological

Survey and the remaining 600 are operated by oth
more than one-quarter of the platforms receive su

Cooperative Program and approximately two-thirg

other Federal agencies. Itis anticipated that by FY

platforms will be in operation at as many as 3,000 ¢

Investigations of Water-Resource

ers; his analyses show, too, that
pport from the Federal-State

is of the funding is derived from
1989, satellite data-relay
seological Survey stations.

s Contamination

The Survey has included water-quality activi
the time it was established. By the late 1890's and

Survey was pursuing investigations of stream and ¢
problems. From 1902 through 1913, about 100 rep
information were issued (Durum, 1978). Many of t
information on water-resources contamination res

Federal-State Cooperative Program. Some exampl

o Lower Michigan mineral waters, a study into the

chemical composition and mode of occurrence (Lar

o Investigations on the purification of Boston sewa

Research Laboratory and Sewage Experiment Stati

10

ties in its programs virtually from
early 1900°s, the Geological
jround-water contamination
orts containing water-quality
he reports containing

ulted from investigations in the
es are:

connection between their
ne, 1899).

ge, made at the Sanitary
on of the Massachusetts Institute




of Technology, with a history of the sewage-disposal problem (Winslow and Phelps,
1906).

o Stream pollution by acid-iron wastes, a report based on investigations made at
Shelby, Ohio (Stabler, 1906).

o A preliminary report on the underground waters of Georgia (McCallie, 1908).

o The pollution of streams by sulphite-pulp waste, a study of possible remedies
(Phelps, 1909).

o Geology and underground waters of southern Minnesota (Hall, Meinzer and
Fuller, 1911).

o Quality of the water supplies of Kansas, with a preliminary report on stream
pollution by mine waters in southeastern Kansas (Parker, 1911).

o Underground water resources of lowa (Norton, Hendrixson, Simpson, Meinzer,
and others, 1912).

o The underground water resources of the Coastal Plain province of Virginia
(Sanford, 1913).

Until 10 years ago, most of the Survey’s emphasis on contamination concerns
was concentrated in the Federal-State Cooperative Program. The effects of urban
and agricultural runoff, saltwater intrusion, acid precipitation, industrial and
sewage discharges, and the storage of wastes, for example, were topics of local
urgency and were being investigated long before emerging as problems of national
importance. However, the number of activities supported directly by the Survey and
other Federal agencies began to increase in the 1950’s and has increased markedly
since 1980. In addition to continuing to expand the substantial volume of
background data, a variety of work that is underway will enable an improved
understanding of the Nation’s water quality and the factors affecting it.

The quality of water supplies for domestic, industrial, and agricultural uses can
affect human health as well as the economy. Considerable progress has been made
in the identification and solution of complex water problems, but many activities
continue to have the potential for degrading the quality of ground and surface
water. In some places, disposal of toxic wastes has made ground water unsafe for
use. At anisolated point source of contamination, such as an industrial disposal
pond, the consequences may be severe in magnitude but only local in extent. In
some places, however, many separate agricultural and industrial activities located
over a large area are contributing to widespread contamination. The Nation’s rivers
have historically been used for water supply, irrigation, recreation, commerce,
production of fish and other aquatic crops, and for dilution and transport of wastes.
Not all these uses are compatible, and water managers and legislators are faced
with resolving increasing conflicts.

During fiscal years 1977-1986, the Survey had some 437 investigations
concerned with water-resources contamination in progress at various times; 244 of
these were conducted as part of the Federal-State Cooperative Program. Of the 240
investigations in progress during fiscal year 1986, one-half were supported by the
Cooperative Program. A report by Gilbert, Mann, and Emery (1987) identifies these
investigations and provides additional information about Survey activities related

11
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H

to water-resources contamination. Several of the |

this report in the section entitled “Examples of Cur

investigations are described in
rent Investigations.”

The distribution of investigations and fundiﬁg during fiscal year 1986, by

sources of support, is shown in figure 4. Although
conducted as part of the Cooperative Program, th
provided for investigations done under the Other
Expenditures for the 240 investigations are estima
$50 million.

The total number of investigations under all
resources contamination that were underway eac}
shown in figure 5.A. The number remained near |
of the decade, but the number began to increase ¢
reached 240 by fiscal year 1986. The most significa
number of ground-water investigations, which ing
annually during fiscal years 1977 to 1981 to more t

The number of water-resources contaminatig
conducted in the Cooperative Program each fiscal

in figure 5.B. The annual changes in numbers of in
pattern to those in figure 5.A, except that for the ¢

from 1982 to 1986 is less marked. The increase int
investigations was most significant--from about 30
1982, to about 85in 1986.

Approximately 55 percent of the Geological
water-resources programs are associated with inve
nearly 40 percent of those funds were spent for wg

ground-water contamination during fiscal year 19

conducted by the Geological Survey on water-reso
continues to increase. In the Federal-State Cooper
number increased from 121in FY 1986 to 156 in FY

The geographic distribution of Cooperative F

isshown in figure 6. For the Cooperative Program
investigations were conducted in Florida, 17; New
Missouri, New Jersey, and Wisconsin, 6. No Coope

FY 1987 are shown for Mississippi, Nebraska, New |
disparity among the numbers of investigations sho

necessarily reflect the relative incidence of water-r
local, State, regional, and Federal agencies, as wel

organizations, conduct hydrologic investigations a

Geological Survey.

most of the investigations were
e greatest amount of funding was
Federal Agency Program.
ted to have been approximately

programs related to water-

n fiscal year, 1977 through 1986 is
D0 annually for the first one-half
during fiscal year 1982 and
ntincrease took place in the
reased from about 50 in progress
han 160 during fiscal year 1986.

»n investigations that were

year, 1977 through 1986, is shown
\westigations follow a similar
Looperative Program the increase
he number of ground-water

in progress each year, 1977-

burvey’s overall expenditures for
stigations and research, and

ork related to surface- and

86. The number of investigations
urces contamination problems
ative Program, for example, the
1987.

'rogram investigationsin FY 1987
in FY 1987, the most

York, 8; Pennsylvania, 7; and
rative Program investigationsin
Hampshire, and Vermont. The
wn in various locations does not
esources contamination. Many
as universities and private

nd research in addition to the

Investigations such as these provide fundamental information on the extent

and effects of contaminants in the water-resource
facilitating the development of plans for remedial

the basis for pollution-control and waste-reductios

of Technology Assessment (U.S. Congress, 1987), a
would prove less costly for industry and governme
up wastes. Investigations that characterize presen
essential for evaluating the effectiveness of each a
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environment, as well as

actions. They can also serve as

h efforts. According to the Office
commitment to prevent pollution
nt than controlling and cleaning

t levels of contamination are
pproach and for compliance
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monitoring. The results may help to reshape the N
environmental protection.

Examples of Current inves

ation’s philosophy regarding

tigations

Several examples are provided below of investigat
Cooperative Program in FY 1987:

Ground-water contamination, lower Miami Wash

ions conducted as part of the

and Pinal Creek basins near

Globe, Arizona--An investigation by the Geologica
Arizona Department of Health Services and the Sa
Association, has identified a complex group of con
surface and ground water near Globe. A plume of
more than 10 miles long and 250 feet thick along

[ Survey, in cooperation with the
t River Valley Water Users
taminants atfecting both the
contaminated ground water
iami Wash and Pinal Creek is

extremely acidic, with high concentrations of dissalved metals, calcium and sulfate.
The plume is believed to be the result of the intengive copper mining and ore
processing in the area during the past 70 years. The findings of the investigation
are of special interest not only to local water users|but also to those concerned with
the quality of the Colorado River, which receives drainage from this hydrologic

system.

Geohydrologic investigations of the Sacramento Vlalley area, California--In

cooperation with the California Department of Water Resources, the Geological

Survey is developing a geographic information sys
analyze geohydrologic data for the Sacramento Va
logs from wells and test holes, geologic maps, soil ¢
along with topographic, geologic, and hydrologic
expected to describe the nature of alluvial materia
land surface. Because most ground water produce
zone, an accurate description of the aquifer’s prop
responsible for water-resources development and

Ground-water contamination probability in south

tem to store, manipulate, and

alley area. This system will include
surveys, and pumpage records
data. The resulting information is
Is to a depth of 1,000 feet below
d in the area comes from this
erties is essential to those
management.

Florida--Numerous studies have

identified a direct relation between land use and g
Florida where urban and agricultural areas overlie
These aquifers provide nearly 90 percent of the po
Geological Survey is conducting an investigation in
Florida Water Management District to develop wa
using a geographicinformation system as a data-b
objective of the investigation is to assess the conta
aquifer systems. The hazard ratings produced will
hydrogeologic characteristics, direction of ground:
use, and known sources of contamination. The res
South Florida Water Management District in desig
networks, siting well fields, and assessing probabil
contamination.

Simulation of ground-water flow in the Brunswick

round-water quality in south
the shallow, unconfined aquifers.
table water for the area. The
cooperation with the South
ste-hazard evaluation ratings
ase managementtool. The
mination probability of the local
include consideration of

-water flow, time of travel, land
ulting products will assist the
ning ground-water monitoring
ity of ground-water

area, Georgia--The Geological

Survey, in cooperation with the city of Brunswick, (
developing numerical models for simulating grour
limestone formations. Substantial ground-water v
movement of saline water into the freshwater zon
The conduits for the saline water are believed to b
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Georgia, and Glynn County, is
1d-water flow in fractured
vithdrawals have resulted in the
es of the Upper Floridan aquifer.
e fracture zones bounded by




northeast-trending faults. A ground-water flow model has been used to evaluate
significant changes in the flow system in Brunswick and Glynn County from
predevelopment to present-day conditions. The present model will be extended to
include the simulation of multiple aquifer layers and lateral movement of the saline
water in the Brunswick area.

Improved runoff prediction in lllinois--Understanding the relation between rainfall
and resulting runoff is important for accurate flood forecasting. Many computer
models have been developed to simulate this relation, but none has been able to
completely describe how factors such as land-use patterns, soil properties, and
rainfall distribution affect runoff. The Geological Survey, in cooperation with the
lllinois Department of Transportation, is using geographicinformation system
technology to improve the way that models handle the various factors involved.
Improved model simulations will provide better predictions of runoff and enable
forecasters to provide more accurate flood information.

Pesticides in soil and ground water, lowa River basin, lowa--Recently established
ground-water quality monitoring programs have detected the presence of
numerous pesticides in shallow ground-water supplies throughout lowa. Increasing
concern about the leaching of agricultural chemicals into aquifers has sparked the
need to understand the movement of these contaminants. Data collected by the
State indicate that nearly 56 million pounds of herbicides are applied annually to
cultivated fields in lowa. In cooperation with the University of lowa Hygienic
Laboratory and the lowa Department of Natural Resources--Geological Survey
Bureau, the U.S. Geological Survey is evaluating the movement and distribution of
selected pesticides in the cultivated field environment. The specific objectives of the
investigation are to determine the distribution of selected pesticides in the soil and
the characteristics of pesticide movement from the land surface to shallow ground
water.

Effects of pesticides in Tuttle Creek Lake, northeastern Kansas--Agricultural
pesticides have been detected in Tuttle Creek Lake, a large multipurpose reservoir
on the Big Blue River in northeastern Kansas. The lake is used for recreation, flood
control, and maintenance of flow and water quality in the Kansas River. The lake
also is being considered as a source of public-water supply. In addition to
deleterious effects that might result from pesticides in potential drinking-water
supplies, atrazine, an extensively used herbicide, is known to adversely affect
phytoplankton. Aninvestigation being conducted by the Geological Survey, in
cooperation with the Kansas Department of Health and Environment, is designed to
document the occurrence and transport of pesticides in the lake-stream system,
which is representative of hydrologicsettings in many agricultural areas.

Low-flow characteristics of Kentucky streams--In cooperation with the Kentucky
Department of Natural Resources and Environmental Protection Cabinet, the
Geological Survey is conducting an investigation of low-flow characteristics of
Kentucky streams. The investigation is expected to provide a means of estimating
low-flow values for use by the State in the management of its water resources and
to indicate where additional gaging stations may be desirable so that more low-
flow information can be obtained.

Effects of agricultural best management practices, Patuxent River basin, Maryland--
Nutrients in runoff from agricultural areas in the Patuxent River basin markedly
affect the water quality of the Chesapeake Bay. Best management practices,
proposed by the county Soil Conservation Districts to decrease the nutrientsin
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runoff, may result in increased infiltration to the ground-water flow system. These

practices may increase the concentration of nutrients in shallow ground water,

which is the source of base flow to streams and th

ﬁ

bay. In cooperation with the

Maryland Department of the Environment, the Geological Survey is conducting an
investigation to determine the effects of best management practices on ground-
water flow and nitrogen concentrations. Numerical models will be developed for
flow analyses under actual conditions and under various land-management

alternatives.

Flow and transport modeling in the Grand Strand Lrea, South Carolina--The

Geological Survey, in cooperation with the Grand

Authority, is currently modeling flow and water quality in the Atlantic Intracoastal

Waterway in an area that extends from north of M
Georgetown. The rapidly growing resort area alor
an 800 square-mile area centered around the town
constraints on local water supply and wastewater ¢
water quality and quantity. The Black Creek aquife
source of drinking water, has shown increasing cor
and dissolved solids. In addition, the ground-wate
approximately 10 feet per year because of pumpin

Pesticides at North Hollywood dump, Memphis, Te

{trand Water and Sewer

rtle Beach, south to

1\g South Carolina’s Grand Strand,
of Myrtle Beach, faces severe
lisposal because of problems with
er, which has been the primary
centrations of sodium, fluoride,
r levels have been declining

g.

nnessee--The Geological Survey,

in cooperation with the city of Memphis, is conduc
hazardous wastes at a closed municipal-industrial |
North Hollywood dump, which is Tennessee’s top-f
list of the U.S. Environmental Protection Agency. T
concerned with the possible contamination of the
provides drinking water for almost 1 million peopl
concern at the landfill are residues of pesticide matr
have been detected in local soils, sediments, biota,

The goal of the investigation is to describe the preg
the landfill and to estimate the potential for migra

the landfill.

Highway deicing and ground-water quality in Ohi¢

ting an investigation of

andfill. The study area is the
anking site on the “Superfund”
he city of Memphis is particularly
underlying aquifer, which

e. Toxic wastes of primary
nufacturing. These chemicals
and ground and surface waters.
ent extent of contamination at
tion of toxic constituents outside

p--Since 1940, the use of salt to

deice highways has grown steadily. Recent eviden
tends to accumulate in soil adjacent to highways a
on vegetation, wildlife, and water quality. A coop
Geological Survey and the Ohio Department of Tra
term effects of salt applications on shallow aquifer|

investigation will examine how different applicatic
quality. Results of the investigation will provide va
the State dealing with a balance between highway

health.

Radioactivity in ground water, southeastern Penns

ce indicates that applied salt

nd to cause detrimental effects
erative project involving the
nsportation is studying the long-
s underlying highways. The

on rates alter ground-water
tuable insights for decisions by

/ safety and environmental

Ivania--Recently, radioactive

substances in ground water, dissolved radium and
national attention. In southeastern Pennsylvania,
concentrations of radioactivity have been detectec

bedrock (quartzite) aquifer. The Geological Survey

Pennsylvania Department of Environmental Resou

gaseous radon, have received
higher than normal

in wells drawing water from a
/, in cooperation with the

rces, is mapping the extent and

magnitude of the radium and radon anomalies in public water-supply wells and
identifying alternative sources of supply where necessary. Results of the

investigation will indicate areas of elevated radioa

State in water-resources planning and development.
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PROGRAM PRIORITIES

Program priorities are based on national needs that have been identified by the
President and Administration advisors, by the Congress, by the Department of the
Interior, by other Federal agencies, and from information the Geological Survey
has received from cooperating agencies and other interested parties. Issues that
are identified through the National Water Summary (U.S. Geological Survey 1984,
1985, and 1986) are also taken into consideration. As a result, the priorities are
developed in response to mutual Federal, regional, State, and local needs.

Health and safety, national defense, economic welfare, and environmental
quality are all recognized as public responsibilities and are all related to water
resources. Because the availability of water of suitable quality is so vital to the
health and well-being of citizens and the economy, there is sufficient universal
interest to enable the Geological Survey to fulfill its water-resources mission in
partnership with others, and the need is increasing for cooperation and
collaboration in focusing efforts on highest priority areas. The data and results of
investigations are available to all; the Nation’s ability to cope with new and
challenging water-resources problems and issues depends largely on the pool of
information developed during preceding years.

The issues for FY 1988 (which have not changed greatly since FY 1987) reflect the
strong interdependence of the Cooperative Program, the Federal Program, and
the Other Federal Agency Program. For example, the National Water-Quality
Assessment (NAWQA) Program will build on information derived from data
collection and studies conducted within the Cooperative Program. Data-collection
efforts supported by the Federal Program and other Federal agencies augment the
Cooperative Program network. The National Research Program develops and
improves hydrologic principles and methods for use in the Federal-State
Cooperative Program, which in turn provides a setting for application of new
scientific methods. The issues and their relative importance may be influenced
markedly during the next several decades by the effects of climate change on
hydrology. Water-quality issues headed the list of Federal-State Cooperative
Program prioritiesin FY 1987, and will do so again in FY 1988, thus continuing the
emphasis given during the past several years. Approximately three-fourths of the
investigations undertaken in this program will in part address water-quality
concerns, and of these, itis estimated that more than one in four will focus on
contamination problems.

Major Issues of National Concern

Fourissues of national concern have been identified of highest priority in
developing the FY 1988 Cooperative Program.

Ground-Water Contamination--There is a continuing need for studies of the
movement and fate of contaminants in ground-water systems. Studies will address
flow dynamics, solute-transport processes, and the determination of present water
quality with which future changes can be compared. Geochemical studies will
emphasize processes that influence the suitability of water for use--particularly
those uses that could affect human health. These include natural processes that
generate undesirable constituents as well as mechanisms related to human activities
that act to alter, add, or remove contaminants. Also needed are studies of the
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effects of waste disposal, contamination by nonpoint sources, and evaluation of

saltwater encroachment.

Stream Quality--There is a continuing need for app
stream systems both in areas where contamination

raisals of the water quality of
has been documented and in

areas where contamination may or may not be a problem. Particular emphasis will

be given to the occurrence and movement of toxic
contamination on the stream environment. Investi
quality and sediment chemistry as related to land u
biota, ground-water contribution of contaminants
Cooperative investigations supporting and comple
will be given high priority in program formulation.
include expansion of data bases on chemical prope
substances, and on the processes governing erosior
deposition; measurement of the effects of land-usé

development; studies of the effects on land and wg

deposited sediments; understanding the transport

constituents sorbed or attached to sediment; and i¢
component of surface-water quality loads transpor

geographic settings.

Water Supply and Demand--Increasing diversion, w
places stress on the quantity and quality of water sy
delivery and treatment, and presenting ever more ¢
and quality management. Information defining pr

quantify such stresses over time and space. Topical
estimates of water use in categories outlined in the
Emphasis also will be placed on the identification g
for water supply. Flow-system simulation is essenti
especially for stream-aquifer systems. Topics for stu
response to drought conditions, and system respon
supply-augmentation schemes.

Hydrologic Hazards--Economic losses from floods, r
sedimentation, and other hydrologic hazards amol
These hazards are related not only to meteorologic
phenomena as landslides, volcanic eruptions, and €
to define the magnitude and probability of occurre
events and to improve understanding of the proce

substances, and the effects of

gations are needed of stream

se and land-use changes, stream
and overland runoff.

menting the NAWQA Program
Such investigations might

rties, particularly toxic

1, sediment transport and

> changes, including urban

ater resources of suspended and

of toxic substances and other

dentifying the nonpoint source

ted by streamsin different

yithdrawal, and use of water
upplies, thereby raising costs of
difficult problems of allocation
esent water use isrequired to
studies are needed to improve
National Water-Use Program.

f aquifers that are major sources
al to anticipate stress response,
idy will include streamflow

se both to projected uses and

nudflows, debris flows,

int to billions of dollars annually.
ral conditions, but to such
2arthquakes. Studies are needed
>nce of hazardous hydrologic

sses that cause them. For

example, the relations between climatic and hydrologic trends need to be better

understood to determine the relation of changing
changes.

Major Issues of Regional ¢

lake levels to possible climatic

Concern

Three additional issues, the importance of which 1

interests, also are considered to have high priority:

Hydrologic Effects of Fossil Fuel and Mineral Extrac

may differ depending on regional

tion--The mineral extractive

industries, oil and gas production and processing, s
(such as coal and oil shale), and metallicand nonm
hydrologic systems. Effects may relate to a wide sp
phenomena, including interaction of subsurface fli
and physical characteristics, large-scale aquifer dew

olid-fuel mining and processing
etallic mining, greatly affect
ectrum of hydrologic

uids having different chemical
vatering to permit mining,
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disruption of surface drainage, and disturbance of geochemical equilibria.
Investigations will include studies of the hydrologic affects of land reclamation,
mining, and waste disposal.

Wetlands, Lakes and Estuaries--Wetlands, lakes, and estuaries deserve special
attention because of theirimportance as water supplies, and to waste disposal,
recreation, and fish and wildlife resources. These areas are especially sensitive to
human encroachment. Studies will address the availability, movement, and quality
of water, and will emphasize physical, chemical, and biological processes.

Acid Rain--Studies of the effects of the chemistry of precipitation on stream quality
and the interaction of acid rain with biological systems will receive priority
attention in terranes that have limited ability to buffer ground and surface waters,
and in urban settings that produce large loads of atmospheric pollutants.
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SUMMARY

The U.S. Geological Survey’s Federal-State Cooperative Water-Resources
Program (50:50 matching of funds) has responded to national needs for hydrologic
information since 1895. During 1987, water-resources data collection,
investigations, and research were conducted in coaperation with 940 local, State,
and regional agencies in every State, Puerto Rico, and several territories. Total
funding for the program in FY 1987 amounted to about $115 million, and
comprised about 45 percent of the total obligations for the Geological Survey’s
Water Resources Division. The Cooperative Program provides much of the
information required by those responsible for water-resources planning and
management, water-supply development, and environmental improvement.

Investigations of water-resources contaminatjon also have been conducted in
this program since the late 1890’s. The effects on water quality of agricultural and
urban runoff, saltwater intrusion, and liquid- and solid-waste disposal, for example,
were topics included in Cooperative Program investigations well in advance of
being recognized as problems of national concern. In FY 1986, the Geological
Survey had in progress about 240 investigations concerned with water-resources
contamination. The Cooperative Program accounted for 120 of these. In FY 1987,
the number of contamination investigations supparted by the Cooperative Program
increased to 156.

The Federal-State Cooperative program content continues to evolve in
response to priorities identified in consultation with Federal agencies, cooperators,
and other interested parties. The principal areas of emphasisduring FY 1987
included ground-water contamination, stream quality, water supply and demand,
and hydrologic hazards. Hydrologic data-collection efforts continue to expand the
substantial volume of background information, and the variety of research and
investigations being conducted enable an improved understanding of, and
approach to, the Nation’s critical water problems.
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